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(57)Abstract 

PURPOSE: To effectively control a cooling fan by receiving threshold 
temperature signals from coolant temperature signals and invalid signals showing 
if the vehicle speed is slower than a predetermined speed, and controlling on-off 
of a vehicle fan clutch based on the speed signals and the engine load signals. 
CONSTITUTION: A control circuit 10 has a thermistor 12, a load sensor 14, and 
a vehicle-to-road speed sensor 16. Temperature detectors 18, 20 receiving 
coolant temperature signals of the thermistor 12 respectively generate signals 
showing if the speed over a predetermined speed, a temperature detector 22 
generates invalid signals showing if action of the thermistor 22 is correct, and a 
switch 24 generates invalid signals while the vehicle-to-road is slower than the 
determined speed. These signals are input into a judgment comparator 26, and 
vehicle fan clutch 28 and cooling fan 30 are turned on or turned off 
corresponding to the coolant temperature, the vehicle-to-road speed and the 

engine load conditions. By this manner, the cooling fan is effectively controlled. rnh f r— 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the automobile which has an engine, a coolant system, and a fan The heat detection means for generating the 
coolant temperature signal which detected the temperature of said coolant and is proportional to this temperature, The 
threshold level temperature signal generation means for generating a threshold level temperature signal, when it has connected 
with said heat detection means electrically, a coolant temperature signal is received and coolant temperature exceeds 
predetermined temperature. The speed detection means for generating the speed signal which detected the vehicle speed for a 
road and is proportional to this rate, The load detection means for detecting that the predetermined engine load exists and 
generating the load signal corresponding to this. The invalid signal generation means for generating an invalid signal, when it has 
connected with said load detection means and said speed detection means electrically, said speed signal and a load signal are 
received and the predetermined engine load with the vehicle speed slower than a predetermined rate exists. It has connected 
with said threshold level temperature signal generation means and said invalid means generating means electrically. In response 
to an input signal including said threshold level temperature signal and said invalid signal, distinguish these, and at least one of 
said the input signals is answered. The analog electronic fan control circuit equipped with the control signal generating means for 
generating the control signal which can operate so that cooling of a required engine may be attained and a fan may be connected 
and driven with constant speed. 

[Claim 2] Said fan is a control circuit according to claim 1 driven electrically. 

[Claim 3] Said fan is a control circuit according to claim 1 driven by hydrostatic pressure. 

[Claim 4] Said load detection means is the control circuit [ equipped with the sensor of a HVAC system ] according to claim 1. 
[Claim 5] Said heat detection means is the control circuit [ equipped with the thermistor ] according to claim 1. 
[Claim 6] Said speed detection means is the control circuit [ equipped with the adjustable reluctance type opposite road rate 
sensor ] according to claim 1. 

[Claim 7] Said invalid signal generation means is the control circuit [ equipped with the programmable frequency switch ] 
according to claim 1. 

[Claim 8] Said control signal generating means is the control circuit [ equipped with the comparator for distinction ] according to 
claim 1. 

[Claim 9] Said threshold level signal generation means is the control circuit [ equipped with the operational amplifier ] according 
to claim 1. 

[Claim 10] The voltage regulator for connecting with said heat detection means, said threshold level temperature signal 
generation means, said invalid signal generation means, and said control signal generating means electrically, and changing input 
voltage into 8 volts of a direct current, Connect with said control signal generating means electrically, and the temperature of a 
predetermined car actuation system is detected. The control circuit according to claim 1 further equipped with the 2nd heat 
detection means for generating the 2nd invalid signal received by said control signal generating means when the temperature of 
said predetermined system exceeds the 2nd predetermined temperature. 

[Claim 11] Said 2nd heat detect ion means is the control circuit [ equipped with the thermometric element of the fluid for power 
steering ] according to claim 10. 

[Claim 12] Said 2nd heat detection means is the control circuit [ equipped with the thermometric element of the fluid for 
transmission ] according to claim 10. 

[Claim 13] Said 2nd heat detecti on means is the control circuit [ equipped with the thermometric element of an air antiaircraft 
mind intercooler ] according to claim 10. 

[Claim 14] The control circuit according to claim 10 further equipped with 3rd invalid signal generation means to connect with 
said control signal generating means electrically, to receive said coolant temperature signal, and to generate the 3rd invalid signal 
when said heat detection means is malfunction. 

[Claim 15] In the heavy-loading directions automobile which has an engine, a coolant system, a HVAC system, a fan, and a fan 
clutch The heat detection means for generating the coolant temperature signal which detected the temperature of said coolant 
and is proportional to this temperature, The 1st temperature signal generation means for generating the 1st temperature signal, 
when it connects electrically with said heat detection means, a coolant temperature signal is received and coolant temperature 
exceeds the 1st predetermined temperature. The 2nd temperature signal generation means for generating the 2nd temperature 
signal, when it connects with said heat detection means electrically, a coolant temperature signal is received and coolant 
temperature exceeds the 2nd predetermined temperature, The speed detection means for generating the speed signal which 
detected the vehicle speed for a road and is proportional to this rate, The load detection means for detecting actuation of said 
HVAC system and generating a corresponding load signal, The 1st invalid signal generation means for generating the 1st invalid 
signal, when it connects with said heat detection means electrically, a coolant temperature signal is received and said heat 
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detection means has malfunctioned, It has connected with said speed detection means and said load detection means 
electrically. The 2nd invalid signal generation means for generating the 2nd invalid signal, when said speed signal and a load signal 
are received, the vehicle speed is slower than a predetermined rate and the HVAC system is connected, It connects with the 
said 1st and 2nd temperature signal generation means, said 1st, and 2nd invalid signal generation means electrically. It 
distinguishes in response to an input signal including the said 1st and 2nd temperature signals, said 1st, and 2nd invalid signals. 
The analog electronic fan control circuit equipped with the control signal generating means for generating the control signal 
which operates so that at least one of said input signals may be answered, cooling of a required engine may be attained and a 
fan may be connected and driven with constant speed. 

[Claim 16] Said fan clutch is a control circuit according to claim 15 driven with air. 

[Claim 17] Said fan clutch is a control circuit according to claim 15 which is a magnetic type. 

[Claim 18] The voltage regulator for connecting with the said heat detection means, said 1st and 2nd temperature signal 
generation means, said 1st, and 2nd invalid signal generation means and said control signal generating means electrically, and 
changing input voltage into 8 volts of direct currents, Connect with said control signal generating means electrically, and the 
temperature of a predetermined actuation system is detected. The control circuit according to claim 15 further equipped with 
the 2nd heat detection means for generating the 3rd invalid signal received by said control signal generating means when the 
temperature of said predetermined system exceeds the 3rd predetermined temperature. 

[Claim 19] It is an approach for controlling electronically the engine fan in the heavy-loading support car which has an engine, an 
engine coolant system, a HVAC system, and a fan. Detect the temperature of said engine coolant and the coolant temperature 
signal proportional to said coolant temperature is generated. When a coolant temperature signal and the 1st predetermined 
temperature are measured and coolant temperature exceeds said 1st predetermined temperature, If the 1st temperature signal 
is generated, said coolant temperature signal and the 2nd predetermined temperature are measured and said coolant 
temperature exceeds said 2nd predetermined temperature Generate the 2nd temperature signal and the rate to the road of said 
automobile is detected. Generate the speed signal proportional to said vehicle speed, and it detects whether said HVAC system 
was connected. If generate the load signal corresponding to the load of the HVAC system concerning said engine, said speed 
signal and a predetermined rate are measured, and said vehicle speed is slower than said predetermined rate and said HVAC 
system is operating So that an invalid signal may be generated, the control signal generating means for receiving and comparing 
an input signal including said the 1st and 2nd temperature signals and said invalid signals may be established and cooling of a 
required engine may be attained The approach for controlling electronically the engine fan having many processes which answer 
at least one of said input signals, and generate the control signal which can operate so that a fan may be connected and a fan 
may be driven with constant speed. 

[Claim 20] The approach according to claim 19 of including further the process which will generate the 2nd invalid signal 
received by said control signal generating means if the temperature of a predetermined car actuation system is detected, the 
temperature of said predetermined actuation system and the 3rd predetermined temperature are measured and the temperature 
of said actuation system exceeds said 3rd predetermined temperature. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] Cross reference this application of related application is the United States patent application 857,900th under 
continuation for which it applied on March 26, 1992. A number is continuation application a part and both applications are owned 
by the same people. 
[0002] 

[Industrial Application] Generally this invention relates to the approach and electronic circuitry for controlling an engine fan's 

actuation in a detail more about actuation of the fan for cooling automatic in the car 

[0003] 

[Description of the Prior Art] Generally, during actuation, the engine-coolant system which carries out liquid coolant circulation 
of the surroundings of the cylinder crank case which carries out heat exchange is formed in the conventional automobile so that 
heat may be removed from an engine. This cooling system contains the radiator for generally distributing the heat absorbed by 
the liquid coolant. The HVAC system containing the capacitor using the Freon gas which operates also so that heat may be 
distributed is also prepared in many automobiles. In order to promote distribution of the heat from a car engine-coolant system 
and a HVAC system, generally the automobile is equipped with the fan for making it air pass to a radiator and a capacitor at the 
time of a low speed from which the airstream which passes a radiator and a capacitor serves as min. This fan can connect now 
with the fan clutch which answers separately either of the pressures of the Freon gas in engine coolant temperature or a 
capacitor. 

[0004] However, in such a design, various problems may arise at the time of actuation. For example, it restricts, when engine 
temperature or the pressure of a capacitor crosses a predetermined set point, and generally a fan is connected. Then, a fan is 
separated and engine temperature or the pressure of a capacitor rises to the point that a fan is connected again. Failure of 
temperature and a Freon pressure switch not only breaks out frequently, but it produces too much periodic actuation of a fan 
device especially during an idling during low-speed actuation of a car. The problem of such too much periodic actuation becomes 
general more serious during actuation of a HVAC system, when either engine temperature or a capacitor pressure can connect a 
cooling fan separately. 

[0005] If failure of not only failure of temperature or a pressure sensor but a switch arises, as a result, an engine or a HVAC 
system may overheat for a short time. When a fan device carries out periodic actuation too much, the life of a fan device may 
become short, the fuel consumption of the whole engine may worsen, or the trouble shooting of a system may become still more 
difficult. When unsuitable cooling is performed, the dependability of the components of a system may worsen in 2nd order. 
Finally, the conventional engine fan lacked in the controlled responsibility over the cooling conditions of other car systems 
containing transmission oil, power-steering oil, especially an air antiaircraft mind intercooler. 

[0006] Various systems are proposed in order to cope with some of these problems until now. One of the systems of these is 
indicated by U.S. Pat. No. 4,425,766 given to the clay pole (Claypole). The above-mentioned clay pole patent is indicating the 
power control system for automobile cooling fans equipped with the electronic control unit which uses the microprocessor for 
answering ON of engine temperature, an engine speed, the vehicle speed for a road, and a HVAC system, and an OFF state, and 
controlling an engine fan as the base. The die length of the low-battery signal sent to an engine-coolant fan changes through a 
pulse width modulator according to the need of cooling an engine. This voltage signal can carry out direct actuation so that an 
engine-coolant fan may be driven with a variable speed. 

[0007] However, the clay pole patent has not solved the problem of the overheat relevant to failure of temperature or a 
pressure switch, and a detector. Moreover, the clay pole patent has not described control of the cooling conditions of other car 
systems containing transmission oil, power-steering oil, and an air antiaircraft mind intercooler. Furthermore, since there are not 
increase of the cost of a system and an additional logical circuit by using a microprocessor, the number of the input signals for 
controlling the fan actuation based on other car actuation systems is limited. Moreover, the increase of the radiant quantities of 
the electromagnetic wave of a system and possibility of therefore blocking other electronic car systems increase use of a 
microprocessor. 

[0008] Furthermore, the system of a clay pole patent is indicating the engine fan by whom a direct drive is done with the voltage 
signal from a pulse width modulator. Consequently, it can operate with the minicar which is not using an engine-coolant fan 
whom the system of the clay pole takes big horsepower, for example, a passenger car. When an engine-coolant fan is operated 
by the system of the clay pole, engine effectiveness will fall in the large-sized motor vehicle which has the engine-coolant fan 
who needs big horsepower, for example, a heavy-duty truck, sharply. This pulse-width-modulation system has not carried out 
adaptation to efficient control of an engine fan clutch, either, and is not aimed at this at the last either. 

[0009] U.S. Pat No. 4,546,742 given to SUTAGESU (Sturges) is indicating the climate control system for internal combustion 
engines which has a variable speed cooling fan. The system of this SUTAGESU opens and closes a solenoid valve by turns using 
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a pulse-width-modulation electrical-potential-difference signal generator, it operates so that a cooling fan may therefore be 
driven, and it controls hydrostatic pressure level. However, as a result, the system of SUTAGESU does not conform to efficient 
control of an engine fan clutch, and is not aimed at this. 

[0010] the British patent application 2,142,445th — No. A is indicating the cooling-fan drive control system for cars using the 
electronic control unit for answering engine coolant temperature, an engine speed, and an engine load, and controlling actuation 
of an engine fan clutch and a fan. This system connected the engine fan, when coolant temperature exceeded high 
predetermined temperature, and if cooling temperature becomes lower than low predetermined temperature, the digital logic 
circuit which separates an engine fan will be used. When coolant temperature is between the above-mentioned high 
predetermined temperature and low temperature, an engine fan answers only an engine speed and an engine load, and is 
controlled. 

[001 1] U.S. Pat. No. 4,804,139 given to Biel (Bier) is indicating the cooling system for water cooling type engines which used the 
invalid equipment which answers failure of two engine coolant thermometric elements and a thermometric element for controlling 
an engine fan's actuation. However, this Biel system is a system which uses a microprocessor as the base, and the problem that 
cost increases, an input signal is limited, or the radiant quantities of an electromagnetic wave increase produces it by using this 
microprocessor. 

[0012] U.S. Pat. No. 4,930,320 given out of IDE (Ide) is indicating the cooling-fan control unit for automobiles equipped with the 
air conditioner. This IDE patent is using the digital electronic control unit which answers the HVAC system of an automobile for 
controlling an engine fan's actuation. Since U.S. Pat. No. 4,651,922 and the Japan patent No. 39513 [ 58 to ] which were given to 
the nova (Noba) increase refrigeration capacity, the engine fan control system using two cooling fans is indicated. U.S. Pat. No. 
4,848,100 given out of BATERU (Barthel) is indicating the system for controlling the flow of the refrigerant in a HVAC system. 
[0013] The above-mentioned conventional equipment is an engine-coolant fan's general background and ******** about control. 
These equipments lack in the universal responsibility to many car systems which need cooling, and lack in compatibility with the 
cooling system of various automobiles, and have the various problems that components become complicated. 
[0014] Therefore, the purpose of this invention is to offer the electronic control for enforcing the approach and this approach for 
answering the various car systems which need cooling and controlling a car engine efficiently. 

[0015] Another purpose of this invention is easy structure, is easy to manufacture, is manufactured from the conventional 
components, is easy to maintain, durable, is easy a trouble shooting, and is to offer the approach and the equipment for 
answering the various car systems which are conformable with a direct-drive type or a clutch passive-movement type engine- 
coolant fan and which need cooling, and controlling a car engine-coolant fan efficiently. 

[0016] Still more nearly another purpose of this invention is to offer the approach and equipment for answering the various car 
systems which prolong the life of a fan device and improve engine fuel consumption and which need cooling, and controlling a car 
engine-coolant fan efficiently. 

[0017] Still more nearly another purpose of this invention is to offer the approach and equipment for answering the various car 
systems which improve the dependability of the both sides of the car system which needs cooling, and the control system itself 
and which need cooling, and controlling a car engine-coolant fan efficiently. 

[0018] Still more nearly another purpose of this invention is to offer the approach and equipment for answering the various car 
systems which have the invalid device which operates when components break down and which need cooling, and controlling a 
car engine-coolant fan efficiently. 
[0019] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, generally the electronic control circuit of this 
invention consists of components which operate as follows. 

[0020] The temperature of an engine coolant is detected and the heat detection means for generating the coolant temperature 
signal proportional to this temperature is established. A threshold level temperature signal generation means is used for 
generating the threshold level temperature signal which indicates whether coolant temperature exceeded predetermined 
temperature in response to a coolant temperature signal. 

[0021] Furthermore, a speed detection means for a road to detect the rate for a road of an automobile, and the load detection 
means for detecting actuation of a predetermined automobile actuation system are established. A speed detection means 
generates the speed signal proportional to the rate for a road of an automobile, and a load detection means generates the load 
signal corresponding to the detected load concerning an engine similarly so that it may state to a detail more at this 
specification. 

[0022] Furthermore, an invalid signal generation means to generate the invalid signal which indicates whether the rate for a road 
of an automobile when the predetermined car actuation system is connected is slower than a predetermined rate is also 
established in response to the speed signal and the load signal. Furthermore, a threshold level temperature signal and an invalid 
signal are received, predetermined temperature, the rate for a road of an automobile, and an engine load condition are answered, 
and a control signal generating means to generate the control signal which operates so that it may connect or separate, the fan 
clutch, i.e., the cooling fan, of an automobile, is also established. 

[0023] If detailed explanation of the following about the best mode for carrying out this invention is read with reference to an 

accompanying drawing, the above and the other purpose, the description, and advantage of this invention will become clear 

easily. 

[0024] 

[Example] 

The best mode electronic fan control circuit, next best drawing 1 for inventing are referred to. The control circuit of this 
invention is shown in the block diagram, and the whole is expressed as the number 10. This circuit is equipped with a thermistor 
12, the load sensor 14, and the car rate sensor 16 for a road. 
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[0025] A thermistor 12 detects the temperature of an engine coolant and serves as a heat detection means for generating the 
coolant temperature signal proportional to this temperature. Although a thermistor 12 is the thing of the conventional design, it 
is desirable to have the negative temperature coefficient in which resistance falls gradually as engine coolant temperature rises. 
However, please care about that it can naturally permute by the thermistor 12 of other types of common knowledge to this 
contractor easily. 

[0026] The load sensor 14 is the thing of the conventional design, and serves as a load detection means for detecting actuation 
of the predetermined car actuation system which gives a synthetic load to an engine. For example, in the case of a HVAC 
system, a sensor 14 detects actuation of this HVAC system, and when a HVAC system is connected, it is used so that a load 
signal may be generated. These people recognize it as the ability to be used also for the load sensor 14 generating the 
measurement signal which it not only detects existence of an engine load, but is proportional to the synthetic load concerning an 
engine. 

[0027] A speed sensor 16 detects the rate to the road of a car, and serves as a speed detection means for generating the speed 
signal proportional to this rate. Although the rate sensor 16 for a road is the conventional adjustable reluctance form sensor, it is 
desirable to prepare in the posterior part of the transmission system of a car. 

[0028] Furthermore, reference of drawing 1 shows the electronic control circuit 10 of this invention that the 1st thermometric 
element 18 is included. This thermometric element 18 receives the coolant temperature signal of a thermistor 12, and this 
coolant temperature is the 1st predetermined temperature T1. It is the 1st temperature signal generation means for generating 
the 1st temperature signal which indicates whether have exceeded or not. Temperature T1 Any are sufficient as long as it is the 
predetermined temperature decided by the car and the engine specification. As shown in drawing 2 , as for this 1st thermometric 
element 18, it is desirable that it is the comparator of a well-known design, for example, the conventional operational amplifier. 
[0029] Furthermore, drawing 1 is referred to. The electronic fan control circuit 10 of this invention is further equipped with the 
2nd thermometric element 20. This thermometric element 20 receives the coolant temperature signal of a thermistor 12, and this 
engine coolant temperature is the 2nd predetermined temperature T2. It is the 2nd temperature signal generation means for 
generating the 2nd temperature signal which indicates whether have exceeded or not. As shown in drawing 2 , also as for this 
2nd thermometric element 20, it is desirable that it is the comparator of a well-known design, for example, the conventional 
operational amplifier. 

[0030] During actuation, it is T2. T1 The applicant discovered that a high thing was desirable. However, this temperature T2 It 
turns out that it is good at the temperature decided with a specific car and the engine relevant to this. In practice, what is 
necessary is to be the measuring object and to use only an one threshold level type thermometric element for generating the 
input signal to a circuit depending on an answered parameter. 

[0031] If drawing 1 is referred to again, the electronic fan control circuit 10 of this invention will be further equipped with the 
malfunction detector 22 of an option. This detector 22 receives the coolant temperature signal of a thermistor 12, and 
constitutes the 1st invalid signal generation means for generating the 1st invalid signal which indicates whether the thermistor 
12 is operating correctly. There is failure on actuation of either the condition in which the thermistor short-circuited as 
malfunction of a thermistor 12, or the condition of having become opening. As shown in drawing 2 , this malfunction detector 22 
is also a thing conventional operational amplifier type. 

[0032] The electronic fan control circuit 10 is equipped also with the programmable frequency-electrical-potential-difference 
switch 24. This switch 24 receives a load signal and a speed signal from the load sensor 14 and a speed sensor 16, respectively, 
and constitutes the 2nd invalid signal generation means for generating the 2nd invalid signal under specific conditions. For 
example, when used for detecting the connected HVAC system, a switch 24 generates the 2nd invalid signal, when a HVAC 
system is connected and the vehicle speed for a road becomes slower than the predetermined rate V. Though natural, a rate V 
can change according to a specific car and a related engine. However, the vehicle speed V must be more than the minimum 
speed that becomes enough for the airstream which passes the capacitor produced by migration of a car to cool a required 
capacitor, even if it does not cool separately by the engine fan of a car. 

[0033] To the programmable frequency-electrical-potential-difference switch 24, only the number of arbitration can use the 
well-known conventional circuit for this contractor. As shown in drawing 2 , in this invention, the circuit chip displayed as 
LM2907 is used. This programmable frequency switch 24 of set [ it / also so that another invalid signal or an alternative invalid 
signal may be generated under other various air-conditioning load conditions and vehicle speed actuation conditions ] is clear. 
This programmable frequency switch 24 can also be permuted by the usual timing device 25 of common knowledge to this 
contractor that memorizes the above or another engine load, and the vehicle speed actuation conditions for a road. 
[0034] Furthermore, drawing 1 is referred to. The electronic fan control circuit 10 of this invention is equipped also with the 
comparator 26 for distinction. This comparator 26 for distinction constitutes the control signal generating means for receiving 
the 1st invalid signal from a detector 22, and not only the 2nd invalid signal from the programmable frequency switch 24 but the 
1st [ from thermometric elements 18 and 20 ], and 2nd temperature signals. This distinction comparator 26 answers engine 
coolant temperature, the predetermined vehicle speed for a road, and predetermined engine load conditions, and serves as a 
control signal generating means for generating the control signal which operates so that the fan clutch 28 and cooling fan 30 of a 
car may be connected or turned off. To this distinction comparator 26, only the number of arbitration can use the well-known 
conventional comparator, for example, the conventional operational amplifier, for this contractor. As shown in drawing 2 , in this 
invention, the circuit chip displayed as LM2902 is used. 

[0035] Generally actuation of the electronic fan control circuit 10 of this invention is explained especially with reference to 
drawing 5 with reference to drawing 1 -4 below actuation of a circuit. 

[0036] First, in the desirable example of this invention, regardless of other actuation conditions, a fan clutch 28 and a fan 30 are 
connected automatically, and it is recognized that two independent invalid conditions air makes it make it pass the capacitor and 
radiator of a car exist. 
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[0037] Whenever it refers to drawing 5 , a thermistor 12 malfunctions, and when generating the coolant temperature signal which 
displays the condition of starting the malfunction detector 22, the 1st invalid condition exists. In this situation, it cannot judge 
whether an engine-coolant system must operate without harnessing the advantage which feeds back temperature information, 
and engine coolant temperature is in the usual actuation parameter. In order to abolish possibility that an engine overheats, the 
malfunction detector 22 generates the 1st invalid signal in the comparator 26 for distinction. Next, the distinction comparator 26 
generates the control signal which operates so that a fan clutch 28 and a fan 30 may be connected until a thermistor 12 can 
operate now correctly or it is exchanged. 

[0038] (1) When generating the load signal which displays this condition in the programmable frequency switch 24, (2) vehicle 
speed is slower than the predetermined rate V, a load sensor detects that the HVAC system was connected, a speed sensor 16 
detects ******, and when this sensor generates the speed signal which displays this condition in the programmable frequency 
switch 24, the 2nd invalid condition always exists. As stated previously, the predetermined rate V is the vehicle speed for a road, 
and if it becomes slow from this, the airstream which passes the capacitor produced by migration of a car is inadequate [ the 
rate ] for giving the required refrigeration capacity to a capacitor. In this situation, the programmable frequency switch 24 
generates the 2nd invalid signal in the comparator 26 for distinction. The comparator 26 for distinction generates the control 
signal which operates so that a fan 35 may be connected with a fan clutch 28 until a HVAC system is cut or the vehicle speed 
for a road becomes quicker than the predetermined rate V. 

[0039] The above-mentioned invalid condition is detected separately mutually, and if answered separately, it should be 
recognized. Therefore, in explaining actuation of other components of this invention, it is assumed that neither of the above- 
mentioned invalid condition exists. Moreover, temperature T1 predetermined in coolant temperature And when it becomes higher 
than T2, actuation of a circuit is explained with reference to two thermometric elements used for generating each temperature 
signal, respectively. T1 T1 <T2 It is used also as a becoming reference point. 

[0040] Engine coolant temperature is the 1st predetermined temperature T1. If a thermistor 12 generates the coolant 
temperature signal which indicates that it exceeded, the 1st thermometric element 18 will generate the 1st temperature signal 
corresponding to the coolant temperature signal received by the comparator 26 for distinction. Engine coolant temperature is 
the 2nd predetermined temperature T2 similarly. If a thermistor 12 generates the coolant temperature signal which indicates that 
it exceeded, the 2nd thermometric element 20 will generate the 2nd temperature signal corresponding to this signal, and the 2nd 
temperature signal will be received by the comparator 26 for distinction. Since there are two coolant temperature input edges in 
an important thing, a comparator investigates the both sides of thermometric elements 18 and 20, and the comparator 26 for 
distinction only generates a control signal, after receiving and analyzing a corresponding temperature signal. Therefore, the 
control circuit of this invention is the continuation input circuit which carries out the monitor of temperature, the specific rate 
for a road, and specific load conditions continuously. 

[0041] Therefore, for the comparator 26 for distinction, the detected engine coolant temperature is T2 during actuation. When it 
becomes high, the control signal which operates so that engagement to a fan clutch 28 and a fan 30 may be maintained is 
generated. However, the temperature of the detected engine coolant is T1. When it falls, for the comparator 26 for distinction, 
the temperature of an engine coolant is T2. The control signal which operates so that a fan clutch 28 and a fan 30 may be cut is 
generated until it becomes high. The more detailed logic sequence of the control circuit of this invention is shown in drawing 4 . 
[0042] As stated previously, the control circuit 10 of this invention is continuous investigation, i.e., an analog circuit. This design 
has the advantage of many propers rather than the control circuit based on digital technique. I hear that the control circuit 10 of 
this invention can accept the input signal of the number of the infinity from various car actuation systems, and one of the 
advantages of these has it. The same digital control circuit always needs another microprocessor unit for this and a contrast 
target accepting the input signal of an additional car actuation system. Furthermore, since a digital control circuit generally emits 
a high-level electromagnetic wave, this electromagnetic wave may block the actuation of a car system based on other electronic 
techniques. With the analog property of the control circuit of this invention, since the amount of electro magnetic radiation from 
a circuit decreases, active jamming of actuation of other electronic car systems decreases. 

[0043] Components, next drawing 2 are referred to. The detail drawing of the electronic fan control circuit 10 of this invention is 
shown in this drawing. As mentioned above, thermometric elements 18 and 20 and the malfunction detector 22 are shown by 
each as a thing conventional operational amplifier type. Furthermore, the programmable frequency switch 24 and the comparator 
26 for distinction are shown as a conventional comparator of the shape of a standard operational amplifier displayed as circuit 
chips LM2907 and LM2902, respectively. Drawing 2 shows the electrical part required to prevent, too much connection and 
separation actuation, i.e., hunting actuation, of the fan clutch 28 in the vehicle speed chosen by about 5-mile hysteresis to the 
predetermined rate V per hour, with the programmable frequency switch 24. Drawing 2 shows further not only the voltage 
regulator 17 for adjusting the battery voltage of a car to 8 volts of fixed direct currents but the power amplification 27 which 
amplifies the power of the control signal generated by the comparator 26 for distinction. 

[0044] The logic sequence next drawing 3 , and drawing 2 of a control circuit are referred to. The simplified schematic of an 
electronic fan control circuit is shown in these Figs, with the logic sequence table which summarizes the above-mentioned 
actuation. An electrical potential difference [ in / as shown in drawing 3 and drawing 4 / each point of an operational amplifier 
(namely, thermometric elements 18 and 20 and the malfunction detector 22) outputting / common ] is a reference mark Ek. It is 
displayed. The base reference voltage and output voltage of the comparator 26 for distinction are Ef respectively similarly. And 
E0 It is displayed. 

[0045] As mentioned above, this logic sequence assumes that neither of two invalid conditions relevant to existence of the 
malfunction thermistor 12 or the air-conditioning load at the time of a low speed exists. With the 1st scenario shown in drawing 
4 , the temperature of an engine coolant is the 1st predetermined temperature T1. It is low. This temperature is the temperature 
of the base reference point described previously. 

[0046] Under these conditions, both the 1st thermometric element 18 and the 2nd thermometric element 20 generate "OFF" 
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signal (namely, 0 volt). Therefore, Ek The electrical potential difference which can be set becomes 0 volt. By the serial part 
piezo-resistance machine of 47 kilohms, it is reference voltage Ef. It becomes about 4 volts (namely, 5.3 volts). Ek Ef If low, the 
comparator 26 for distinction will generate an ON signal, and it is output voltage Eo. It becomes 8 volts. Since the reversal 
design of the electronic fan control unit 10 is carried out, the ON signal generated by the comparator for distinction corresponds 
to the separation condition of a fan clutch 28 and a fan 30. 

[0047] The temperature of an engine coolant is the 1st predetermined temperature T1. 2nd predetermined temperature T2 The 
1st thermometric element 18 generates an ON signal (namely, 8 volts), and, on the other hand, the 2nd thermometric element 20 
continues generating an off signal (namely, 0 volt) as it increases to the value of a between. Therefore, Ek The electrical 
potential difference which can be set rises to 4 volts by the partial pressure resistor by which the series connection of the 100 
kilohms was carried out. Ek Reference voltage Ef Since it is still low, it is the output voltage Eo of the comparator for distinction. 
It is still 8 volts and a fan clutch 28 and a fan 30 are still the conditions of having been separated. 

[0048] The temperature of an engine coolant is the 2nd predetermined temperature T2. If it exceeds, the both sides of the 1st 
thermometric element 18 and the 2nd thermometric element 20 will generate an ON signal (namely, 8 volts). Ek The electrical 
potential difference which can be set becomes 8 volts by the partial pressure resistor by which the series connection of the 100 
kilohms was carried out. Ek Ef If it exceeds, it is output voltage Eo. It is changed into 0 volt according to the function of the 
comparator 26 for distinction. Therefore, a fan clutch 28 and a fan 30 are connected. Furthermore, Ef The electrical potential 
difference which can be set falls to about 2 volts (namely, 2.7 volts) by the partial pressure resistor by which the series 
connection of the 47 kilohms was carried out. 

[0049] The temperature of an engine coolant is the 1st predetermined temperature T1. 2nd predetermined temperature T2 If it 
falls to the value of a between, the 2nd thermometric element 20 will generate an off signal (namely, 0 volt), and, on the other 
hand, the 1st thermometric element 18 will continue generating an ON signal (namely, 8 volts). Therefore, Ek The electrical 
potential difference which can be set returns to 4. volts. Ek Ef If it continues exceeding, it is output voltage Eo. It is still 0 volt 
and a fan clutch 28 and a fan 30 stop at the condition of having connected. 

[0050] To the last, the temperature of an engine coolant is the 1st predetermined temperature T1. If it falls, the both sides of 
the 1st thermometric element 18 and the 2nd thermometric element 20 will generate an off signal (namely, 0 volt). Consequently, 
Ek The electrical potential difference which can be set falls to 0 volt. Ek Ef In case it becomes low, it is output voltage Eo. It is 
changed into 8 volts according to the function of the comparator 26 for distinction, and a fan clutch 28 and a fan 30 are 
separated. Furthermore, Ef The electrical potential difference which can be set rises to about 4 volts (namely, 5.3 volts) by the 
partial pressure resistor by which the series connection of the 47 kilohms was carried out and returns a condition to the 
condition of a base reference point. 

[0051] Drawing 3 also shows the programmable frequency switch 24 in the condition of having carried out simple, this 
programmable frequency switch 24 — the conventional diode 32 — the above-mentioned point outputting [ common ] — setting 
— electrical potential difference Ek from — it is isolated. If the programmable frequency switch 24 generates the 2nd invalid 
signal, the point outputting [ common ] can be made, as for diode 32, to pass this signal freely. However, when the programmable 
frequency switch 24 does not generate the 2nd invalid signal, diode 32 makes impossible electric connection between the 
programmable frequency switch 24 and the point outputting [ common ]. 

[0052] Furthermore, drawing 3 is referred to. The comprehensive detector 34 is also shown in this drawing. This comprehensive 
detector 34 constitutes the 3rd invalid signal generation means for answering other car systems 35 which may need refrigeration 
capacity, for example, transmission oil, power-steering oil, or an air antiaircraft mind intercooler, and generating the 3rd invalid 
signal. The comprehensive detector 34 of the number of arbitration required to process all of the various car systems 35 which 
may need refrigeration capacity is incorporable so that clearly. For this comprehensive detector 34, the temperature of a 
corresponding car actuation system is 3rd predetermined temperature T3. When exceeding, the 3rd invalid signal is always 
generated. This comprehensive detector 34 is a thing conventional operational amplifier type, and is isolated from the above- 
mentioned point outputting [ common ] by the conventional diode 32 like [ this comprehensive detector 34 ] the programmable 
frequency switch 24. 

[0053] By old explanation of the electronic control circuit 10 of this invention, its actuation, components, and a logic sequence, 
you made it connected with a fan clutch 28 and a fan 30, and the circuit 10 was explained. Please care about that any of a 
magnetic passive-movement type or an air passive-movement type are sufficient as a fan clutch 28. Also in which configuration, 
the control signal generated by the circuit 10 of this invention can operate so that a solenoid may be ****(ed). In the case of an 
air passive-movement type clutch, a solenoid releases pressurization air required to operate a bulb (not shown) and operate a 
fan clutch 28. With a magnetic type clutch, a solenoid operates a fan clutch 28 directly. Any configuration is ****(ed) so that a 
fan clutch 28 may drive a fan 30 with constant speed. 

[0054] It is also clear that the control circuit s 10 of this invention the direct drive of the fan 30 can be carried out, without 
using a fan clutch 28. A fan can control by this configuration by the electrical and electric equipment or hydrostatic pressure. 
When using an electric fan, the control signal generated by the circuit 10 can operate so that direct **** of the fan 30 may be 
carried out. In the case of a hydrostatic pressure type fan, the control signal generated by the circuit 10 **** a solenoid valve 
(not shown), and releases a fluid required to operate the hydrostatic pressure type fan motor for driving a fan 30. Moreover, also 
in which configuration, a fan 30 drives with constant speed. 

[0055] Although the best mode for carrying out this invention above was explained to the detail, if it is this contractor, the 
another design and another example for carrying out invention indicated to the claim can be thought of. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the logic diagram with which actuation of the electronic control circuit of this invention was simplified. 

[Drawing 2] It is the detail drawing of the electronic control circuit of this invention. 

[Drawing 3] It is the simplified schematic of the electronic control circuit of this invention. 

[Drawing 4] It is the logic sequence diagram of the electronic control circuit of this invention. 

[Drawing 5] It is the block diagram showing the process of the approach of this invention. 

[Description of Notations] 

10 Fan Control Circuit 

14 Load Sensor 

18 20 Thermometric element 

22 Malfunction Removal Machine 

24 Programmable Frequency Switch 

26 Comparator for Distinction 

28 Fan Clutch 

30 Cooling Fan 



[Translation done,] 
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4 CMITH S**HH»®«3R©l§iB*ffi*a)ft«: 
»«6fflT#-5. H2l:STJ:5H, *»WT«LM2 9 
0 7 t%7K£nZ>i£l&^y7$:&mLT^Z>* Z<D~7U 
y^ApTfig/d:«ift*X-f ^^2 4«, a^0>»<D^»* 

6^T?ft*o £<a7n^A^ffiteHft*X-r y^2 4 

[0034] ici i *#jirr£- *mw<nmj-y y > 

OS2<D«ia«^^T*:<, ilKtfefflgl 8*3cktf2 
0 ^ 6 CD fg 1 4o J: tf» 2 (Di&a^I^- 1) 2« "f ^> * <*> 

2 6^1rS©X>y>^-7>hI^ *KIB**fccfc 

2 8tM7r>3 0^gil/:^ Wo£ OT^cfc 5 

ftoTt^. r©¥U»]:J 2 6H*}LTtia8 

7*ffift©ft£ttfl6JB1?#*e 02 C^K^n^^ciC. 
*5g^TI^LM 2 9 0 2 t^$n^[Bl5S^-V7$:{£ffl 
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[0 0 3 5] HBOfMft 
UTF, *S^C0lf7 7 >W»lslKl 0©fP»*, -« 
lrHl-4*#!HU «rllH5*#BBLT, K9rr*- 

[0 0 3 6] SfflU, *5BWO»SHr^381i«"Ctt, ffi 
a)ff»*ffti:ttH«tt<, 77>?7yf28t77> 
3 0 t^S»WH88l$n, *p<&:n>x>1t*5<J:tf7 

10 [0 0 3 7] 0 5£#Hrr££, it- 5 X^ l 2ffmW) 

fl^U ^»MS§2 2t:^/)^*cM^t§>-7 

2 2f4*JgiJffl3>MU-^2 6lI*l<7)*aMl^£38£ 
T^o W9J3>/1U-^2 6ttit-5X^ 1 2A« 

77>^77f 2 8t77>3 0tS:»8t*J:^ 

[0 0 3 8 ] (1) SUvXT-A^ftttStlfcC 

(2) *5g^^jSSVcfcOa<^:-3fc**ii-fe>it 
1 6^tftfflL, r^ir>it^rco^€:^-r^))i^ffi 
^*7n^7ApHBttH»»^< y^2 4lt^£T3» 
^fc®2<D&a&fta s fffiET£. JfeHiS^fcJ; 

J4^+»T?*So 7D^7AWM 

mmn^^-r^o nmmzi>ni>-? 2 e\t. swv 

XxA^«&n-5^*Jt«»ilB*a* $ 3f5EaflCVct0 
fei»<*:&ie*"tf, 77>^77f28t77>35$ 

[0039] ±E«ja*ftttsiMr»j^i:*m$n, »j 

^<Z)S*ttffl»*#BHLTI5lB<7)flFi!iiro^TKWT 
Ti «Ti <T 2 tft**f|l.*iUTt)«fflaft 

[0 0 4 0] X>i?>9 — y> bUm^l <DWiJ£\&m 

50 ^^i2^Mn^, sti^attttusi 8U4q» 
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(7) 



4#P^¥6 - 2 0 7 5 1 3 

12 



mzftfc-rzmi <Dummn mmizLrx. 
riit^ffi§§2 ofim±L. m2(Dummm l rm\mzi> 

2 6ten>AU-^rMKj$tB§§l 843cfc^2 0(D^ 

[0 04 1] foL ffft*« J PJ9Jfflr3>AU-^ 2 6 
OStofcP^ 77>^77f28^77/3 0t(Di^ 

corner i £o h&TT&t. %mmzi>rtu-? 2 

[0 0 4 2] 9clzm^tzJ:o \Z, #«W<Z)fWfflll§lK 1 0 

i>isit^, ^^;u«*Bt3ai^<fW»iHiB8cfcot)**© 

Mil, 

(oxfim n^nxn^>(o\z^\zm<D^^ 2 □ ^n-t ^ 
KWiitt/\-r u^)v<Dmm^tkmr^<Dx% z.<dmm 
zz£w&2> 0 *mw<Dmm\Bi&<DTi-nyft&iz& 

[0 0 4 3] 

-k\z* 0 2£#«a-r*o :0ii:W^TOif77> 

IStttBSl 843J:^2 0 £g|»ff&fflg2 2 te, ^"T 
ft t>^3£CD^7 > < 7<£> LT^£*1T(^ 
So Mil, V : P^^ApJ^/l^^'f ^2 

mmzi>n\s-$2 6\fttti^nm^y 7LM2 9 

0 7 -fectC^L M 2 9 0 2 £g^£ttfc«rpftfc;*'<7 > 

mm^D^^)i<DtxT>)i'7siz£Qm7£mmviz 

ftLTMfc£ftfzMmiZ&rtZ>y7><!7yv^2 8 <7>i& 



±^^<D\z^m^mu^^va^y AWntUm^X 

t- U -*BE£— ^WfiSt 8 h llEBSBTSfcafceomJE 
HfiBgl 7*!ttT&<, ««W3>/11/-^ 2 6llct0 

2 ti tz u mmn <d a 7 - £ tiinr s / w - 7 > 7 2 

7 ^LTl^c 

[0044] fflwmf%<Dmmis- j r>7s 

10 |HlK(7)(BlBS0^$nTl^o 03*5ct^04H^$n 
2 0£gf»f£tfcfcJJ§g2 2) <D&*<£&iIffi#*J::&tt3 

[0 0 4 5] ±E©J: , -5.lr, ^©MlSiv- y>xttR» 
fMt- 5**1 2£tz\$&mmiz&WZQffl&ffi<Dftft 

\zmm-rz> 2^<Dmm^<o^n^^vx^t^t 

20 >^-7>h©iaS«Sl (0»SfiSTi cfcOfefi^o 
[0 0 4 6] rn&*frTT«»l ©»BEtftffl»l 8*5 

«fctf»2wiaffi«itBg2 oroi^-rnfc cr 

&to5 0#;HO ^^4i^o ftoT^.Ek l::.fctt£« 
JEte0#;H-£fc£o 4 7*D;t-A<Z)iS^J7*EEJg4n§§ 
IwAO, SMEEr \m4^)lh Cfti:£>*>5. 3# 
)lh) £t£Z> 0 Ek rt*Ef J: 0 t^iS^^WS'Jffl zi >/iU 

£uz>o m^-yy>mmmmi otzKmrnnztix^z 

H, 77>^77f2 8t77>3 0tO«l!)liL/«8 

[0 0 4 7 ] x>>?>^-7> hcota^^S l <7)RfrSil 
^Ti tm2<DffifeUBtTz £<Dffl<Dm£xmtit\TZ>iZ 

^fg^L, m2cDrS^^tH§§2 (Hi*? 

lr*tt^«GE«l 0 0^P^-A<7)ia^JlSjK$tl/t»EE 

40 f ^K>h^rzf&^(Dxmmmzi>/i^-^<DmtjmEEE 

o l<Z8X)\,b(D3i$LX$>r). 77>^77f28(h7 7 
>3 0 £imomt!nfzttt£<D£l£T'$>Z>, 
[0 0 4 8] x>^>^-7>h<Z)fflS^S2CDW^ia 
J^T 2 ^^(h, S 1 co^g^aiisl 84oci:^m2c7) 

h) ^^4t?> 5 Ek II&frtS^JEtel 0 0^D^--A 

^ia^j«a$nfc»ffiffiffiigii«fc0 8#;ihi:^*e e 

k ^Er £mxz>£. Hj77^/EEo tS^IS'Jffl=3>/NU- 
so 7>^77^2 8ih77>3 0t^tta$n§ e SHE 
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[0 0 4 9 ] I>y>^-7>hOlM«l^I 

fc, »2(Z)aaifcUi»2 0J4*7«# (Tfc;b%o#;v 
h) Sr56±U l ©SKUktBS i 8 

^^mffi^4*;vh^Tm 5 )fr^ 0 E k ^E f 

^77f28i77>3 Ottti«LfcttW:JtS$. 
[ 0 0 5 0 ] flk&tr, X>y>^-7>hWlS^l 1 

8 tJS2©»BEIftffi»2 0©5D(*tt, ^7fg^ CTtefc 
*>o^;uh) ^fg^-r^c r^*, Ek \z&tfz>m&. 

ttO#^h*TftTT*« Ek **Ef J: 0 

oT8 3R;i/hHKlft*n, 77>^77f28<h77> 
3 0ttt^Oi$nSc II:, Ef H*tf*«ffiti4 7 

* d or- a (Dtt^Jtttt^ nfc»ffiffitS»ir «fc 0 4 

[0 0 5 1 ] 03H (MSL/fcJRKiO^'a^^ABllBtt 
WiftBt^-f ^^2 4t>^Tc ^(O^Dy^ApIiE&M 
SX<yf2 4H Se*^)^^-- F 3 2i:«t Oilier 

D #7 A Pl^HftKX^f 7^2 4 2 <£>*S2&{§^£ 
3§£-f£<h, y-f^-F 3 2te:i<2{i^£&Mffi?^&tr 

L&^BfM F3 2«7 ? D^7ApJI^» 

tw ^2 4 t*am*jftt©«awjte»«&^«^T 

<5 o 

[0 0 5 2] ICB 3 £#RaT5o r 0)0(1 teS,lSWft 
h7>X=7'>3>^^ A7-Xf7iJ>^^ 

(DaSW«HUS3 411 «)Et§*^»iyXrA^S 
S^»3©3fSSKT3 £«A*<fc*«^0&, !?§3CQ 

«i$a(s^*56*-r^)o :<oaisMttuss3 4tt«*a)* 

^7>7^<7«^T*0, rosiSWSiaiS3 4 t> 

^py7ApneftBifiax< ^2 4 tRWiitt*^ 



(8) #8B¥6 - 2 0 7 5 1 3 

14 

-f F 3 2lr<fc9±E#affl*j£rt>S7^y U-h* 

[0053] ^aw^^wwiHiK 1 0 , tnfcm. m 

^7>y^2 8^77/3 0 tMS^itTIUKl 0(1 

\t^mm^<D^-rnrh^ztizmM^nrz^o ^ 

m0«^il4s^Tt), *5fiiJHa>lllB 1 0l:«t08tS 

m w« y u / -r f * w*-r * ct a «*»T # 

10 &%VLto&77ymm&* yi^y-f FteAJl^ (H^ 
-fr-f) &ff»U 77>^77f2 8Srffft"r*©lIjfc 

yfTBVUy^f K«77>^77f2 8 SjtStffftf 
§ 0 ^"TncO^T : by7>^^^^2 8^^ 7>3 0 

[0 0 5 4] $lWM0aiOH yyy^yy^- 
2 8 *5pjffl-r*rfc&< 77>3 0 ^H^iE^T^^ 

20 mtei onj:OK*$n*wjw«#tt7 7>3 

77 Islttl 0Hcfc0**$tl5fBW«#tty 

Uy-fFAVVy <H*1rt*) :7;r>30£iE 

tt8tft*DH*T*. *f:^fniZ)*B!6i:*^Tfe7 7> 

[0 0 5 5] K±"t?*5BWj**JtT«»fc«>0»fiO»« 

tatc l fcjs* * *i*-r £ fc * <b»j a> »st & ct # *jsm * 

30 aw< :i^ ! TtJ:^ 

[Hi] *»W©«^IMWlHlB©fPil!i(OfllIBft$nft» 
[0 2] *5g^<7)«^»i1»|niK^)SfaB0T**o 
[H4] *5!^<7)« J F-»J1»IllKco|&Jl'>--y>X0TS) 
[0 5] S(OIi«:^t 7*0 7 ^ HTft^c 

40 10^7 >$ffilH]5& 

14 ft 

18,20 

2 2 mmm^m 

2 4 7 ? py7ABj«H»S^< ^ 

2 6 «9Jffl=i>AU-^ 
28 77>^ryf 

3 0 i£SJ7 7> 



(9) #H?6 - 2 0 7 5 1 3 



[01] [04] 
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#HB¥ 6 - 2 0 7 5 1 3 
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